A sample of 69 galaxies with radial velocities less than 2500 km s −1 was selected from the Hi Parkes All Sky Survey (HiPASS) and imaged in broad band B and R and narrow band Hα to deduce details about star formation in nearby disk galaxies while avoiding surface brightness selection effects. The sample is dominated by late-type, dwarf disks (mostly Sc and Sm galaxies) with exponential disk scale lengths ∼1 to 5 kpc. The HiPASS galaxies on average have lower star formation rates (SFRs) and are bluer and lower surface brightness than an optically selected sample. Hii regions were detected in all but one of the galaxies. Many galaxies had as few as two to five Hii regions. The galaxies' Hα equivalent widths, colors, and SFRs per unit Hi mass are best explained by young mean ages
(∼3 to 5 Gyr according to Schmidt Law models) with star formation histories where the SFRs were higher in the past. Comparison of the surface brightness coverage of the HiPASS galaxies with that of an optically selected sample shows that such a sample may miss ∼10% of the local galaxy number density and could possibly miss as much as 3 to 4% of the SFR density. The amount lower surface brightness galaxies contribute to the total luminosity density may be insignificant, but this conclusion is somewhat dependent on how the fluxes of these objects are determined.
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Introduction
Ground based optical observations of galaxies have traditionally suffered from the inevitable bias toward higher surface brightness produced by the intensity of the night sky. Of course, this bias is still a problem, but its effect has been lessened by the advent of more sensitive detectors and the use of larger and better optical systems. Consequently, in recent years so called low surface brightness (LSB) galaxies have become a topic of great interest. These previously overlooked members of the galaxy population have since been shown to be larger at the same luminosity as high surface brightness (HSB) galaxies (de Blok et al. 1996) while still obeying the same Tully-Fisher relationship, but only if the entire baryonic content of the galaxies is taken into account (McGaugh et al. 2000) . LSB disks also tend to be less dense and more metal poor (de Blok & van der Hulst 1998) and have higher gas mass fractions than HSB disks (McGaugh & de Blok 1997) . In addition, attempts at detecting molecular gas in LSB galaxies have been fairly unsuccessful; only 3 out of 34 LSB galaxies observed at the J(1-0) and J(2-1) CO lines have been found to contain a detectable amount of CO emission (O'Neil, Schinnerer, & Hofner 2003) . Considering these observational trends, it is uncertain whether the characteristics of a sample of galaxies selected according to optical properties would accurately reflect those of the entire galaxy population.
Among the galaxy characteristics of particular interest in the optical regime are those that relate to star formation. Given that the typical LSB galaxy has a metallicity of ∼ 1 3 solar (McGaugh 1994) , the lack of detections of CO emission may not be definitive evidence for extremely low amounts of molecular gas in LSB disks, as the CO to H 2 relation tends to break down for metallicities ∼ 1 2 solar and lower. Still, the lack of detections, when taken into consideration with LSB disks' low metallicities and Hi surface densities that are often near or below the critical limit for star formation (de Blok et al. 1996; Kennicutt 1989) , imply that these galaxies should not be forming very many stars. In fact, observations show that the typical LSB disk has a star formation rate that is about ten times lower than the average rate for HSB disks (Mihos et al. 1999) . Despite this, LSB disks tend to be relatively blue and several have been observed to contain a number of prominent Hii regions. The fact that the majority of known LSB disks are bluer might be the result of a selection bias; a fair number of redder LSB galaxies have recently been detected (O'Neil et al. 2000) . However, the fact that there are so many nearby LSB galaxies that are quite blue along with the presence of Hii regions suggests that it is very possible for high mass stars to form in such unfavorable conditions. This implies that LSB disks may not be characterized simply as less dense and less productive versions of their HSB counterparts and that it is possible that their star formation histories could be much different.
A sample of galaxies selected from a single dish Hi survey will be mainly limited by the total neutral gas content of the galaxies; there is no explicit bias due to surface brightness or Hi column density. Therefore, the existence of any fundamental differences between the star formation histories in LSB and HSB galaxies and the relative contribution to the amount of local star formation made by LSB galaxies might be revealed by comparing the star formation properties of a neutral hydrogen selected sample to those of a sample chosen from an optical catalog. The purpose of this and a subsequent paper is to examine the results of broad band B and R and narrow band Hα imaging of a nearby sample of galaxies chosen from the Hi Parkes All Sky Survey (HiPASS) (Barnes et al. 2001 ) in order to derive information about the galaxies' star formation histories and to compare the results with those from an optically selected sample. This paper discusses the initial results of the data acquisition and reduction, the basic observational properties of each galaxy, and trends among the sample.
Data Acquisition, Reduction, and Calibration

Sample Selection, Observations, and Reduction
The galaxies that were imaged were chosen from a sample of all HiPASS galaxies with declinations < -65
• and radial velocities < 2500 km s −1 , 132 galaxies in all. Due mainly to weather constraints, 69 of these 132 were imaged. Because of extinction issues, lower priority was given to galaxies that appeared nearly edge-on on their Digitized Sky Survey images available through the NASA/IPAC Extra Galactic Database (NED)
1 . Because of this, we poorly sample the more highly inclined portion of the disk population. The effect of this on our analysis is discussed in Sec. 4.2. Data was acquired during two separate observing runs. During both runs, images were obtained at Cerro Tololo Inter-American Observatory (CTIO) 2 utilizing the 0.9 m telescope and the Tek 2kx2k CCD camera, one on March 3 -9, 2000 and the other on Oct. 23-28, Nov. 2, 5, 6, 2000 . Conditions were photometric for all but one of the nights during the first run. Three of the eight nights of the second run were not photometric; during two of these nights, no images were obtained. All but three of the HiPASS galaxies observed had well known optical counterparts. Each galaxy was imaged twice through broad band B and R filters and a narrow band Hα filter. In addition to the 3 in., 75Å Hα filters available at CTIO, 4 in., 30Å filters kindly provided by Richard Rand were used during both runs. Standard IRAF routines in the CCDRED package were used to perform the flat fielding and trimming of the images as well as the overscan corrections.
Calibration
Photometric and spectrophotometric standard stars were imaged during both runs through all filters. The photometric standard fields were taken from Landolt (1992) ; the spectrophotometric standards were obtained from Stone & Baldwin (1983) and Baldwin & Stone (1984) (see Table 2 for a list of the fields used as they are identified in these references). Values for the atmospheric extinction coefficient, k, the transformation coefficient, t, and the zero point offset, z, were obtained by fitting the function m inst − m f ilter = k f ilter X + t f ilter (B − R) + z f ilter to the observed and published standard star data where X is the airmass of the observation; for this paper, m inst = −2.5log(
where DN is the counts from the object and τ is the exposure time. For the Hα images, the magnitudes of the spectrophotometric standards over the bandpasses of the filters used were calculated using the filter specifications and the magnitude of each star as a function of wavelength, m λ , quoted in the above references where
with F λ in units of ergs s −1 cm −2Å −1 . These were then compared to the instrumental magnitudes to derive an extinction coefficient and zero point offset for each filter.
Standard star images were only obtained two to three times per night. Consequently, values for k, t, and z were obtained for each run instead of each night so that a larger range in airmass values could be used in each fit (see Table 3 for a listing of the values derived for these parameters). Conditions on the sixth night of the March observing run and the eighth night of the October/November run were not photometric. The calibration of images taken on these nights is uncertain and the fluxes obtained should be taken as estimates only. Each galaxy that was observed on one of these nights is flagged with an * in Tables 4, 5 , and 6.
The galaxy images were corrected for cosmic rays by combining and averaging the pairs of images obtained in each bandpass. The continuum emission was subtracted from the Hα images using the combined R-band images. To do this, the R-band images were scaled such that on average, the flux from foreground stars match that on the Hα images. No attempt was made to correct for the presence of emission lines in the R bandpass for the galaxies. Therefore, this method may slightly overestimate the level of galaxy continuum emission on each Hα image. However, the emission line equivalent widths for typical star forming disk galaxies lie between about 10 and 100Å (e. g. Kennicutt 1983) , implying that for the R-band filter which has a FWHM of ∼1000Å, the presence of emission lines will cause the continuum level to be off by only about 1 to 10% which is less than or approximately equal to the typical uncertainty for the zero points for the Hα filters (∼0.1 mag.).
Following sky subtraction, for each galaxy the B-R color was solved for using an estimate of the B and R instrumental magnitudes according to the following,
Each combined B and R and continuum subtracted Hα image was then then divided by its exposure time and multiplied by 10 0.4[k f ilter X+t f ilter (B−R)+z f ilter −25] where t Hα =0.
Due to the larger number of Hα filters used, fewer spectrophotometric standard star observations were made through each filter on the sixth night of the October/November run than on previous nights, and no reasonable results for the calibration coefficients could be obtained. In addition, only the 75Å CTIO Hα filters were available during the previous nights whereas on the sixth night, the 30Å Rand filters were used. Therefore, the calibration coefficients for the previous nights could not be used, and the calibration of the Hα data for this night was performed using the R-band data in the following manner. It was assumed that the average monochromatic flux across the R filter, F R , is proportional to the average monochromatic flux of the continuum across the Hα filter, F c , according to F R = C · F c , which gives the following,
where m R is the magnitude in the R-band, m c = −2.5log(F c ) − 21.1, and the average monochromatic flux and magnitude of Vega in the R-band are taken to be 2.15×10 −9 ergs s −1 cm −2Å −1 and 0.07 respectively. The raw counts from the R-band image, DN R , are related to the counts from the continuum across the Hα filter, DN c , by a scale factor, a, that is determined during the continuum subtraction process, i. e. DN R = a · DN c . The difference between the calibrated and instrumental magnitudes, ∆m, for the Hα filter can then be related to that for the R filter by the following,
where τ is the exposure time. A mean value of C=0.73±0.15(1σ) was derived from the data from both runs that were calibrated with standard stars (see Fig. 1 ); a value of C=0.73 was used in the calibration of the remaining data. Given that all the data from the eighth night of the October/November run was calibrated using the standard star data from the sixth night of that run, the Hα fluxes for galaxies imaged on that night were calibrated in this manner as well. Each galaxy whose Hα flux was derived in this way is denoted by a ⋆ in table 6.
Photometric Measurements
Isophotal and Surface Photometry
After the combined B and R and Hα continuum subtracted images were constructed and calibrated, isophotal photometry was performed on the galaxies in the following manner. On the calibrated B-band image, the 25 mag arcsec.
−2 isophote was identified by smoothing the image with a 7 pixel wide boxcar and then locating all pixels within 3σ cal of 25 mag arcsec.
−2 , where σ cal is the uncertainty in the flux due to the error in the calibration. The width of the boxcar was chosen to be big enough to remove noise features from each image without eliminating the basic shape of the galaxy's surface brightness profile (7 pixels corresponds to about 0.5 kpc for V R =2500 km s −1 ). These pixels were fit with an ellipse to determine the center, ellipticity, and position angle of the 25 mag arcsec.
−2 isophote; a polygon aperture was then drawn around these pixels to isolate the galaxy on the image. A pixel mask was created by replacing all pixels with fluxes greater than or equal to 25 mag arcsec.
−2 with values of unity and the rest with values of zero. For each galaxy, all three images were multiplied by this mask and the fluxes within the polygon aperture for the resulting images were measured to obtain isophotal magnitudes in all three bands. The mask was then used to estimate the isophotal radius for the object; this radius was taken to be the radius of a circle with the same area as the space occupied by all of the non-zero pixels on the mask image that were within the polygon aperture. These radii are reported in Table 4 along with estimates for the position angles and inclinations for the galaxies based on the shapes of the 25 mag. arcsec.
−2 isophotes. The isophotal magnitudes are contained in Table 4 as well. For each measured flux, the uncertainty was computed and was found to be dominated by the uncertainty in the calibration coefficients; the mean error for the fluxes is approximately the same for both bands and is equal to ∼0.045 mag.
For one galaxy, ESO035-G009, the observed surface brightness in the center of the object on the B-band image was approximately 25 mag arcsec.
−2 . Therefore, a 25 mag arcsec.
−2 isophote could not be identified. The B-band image was sufficiently deep (the exposure time used was twice the typical time used for the rest of the galaxies) that a 26 mag arcsec.
−2 isophote could be identified. Therefore the isophotal quantities reported for this galaxy are for the 26 mag arcsec. −2 isophote; the galaxy is flagged with a † in Table 4 .
Following this, B and R surface brightness profiles were measured. Due to the unusual shape of the inner isophotes of many Sm and Im galaxies (see Fig. 3 for an example), elliptical isophotal fitting proved difficult for many of these objects. Therefore, the profiles were obtained by measuring the median flux within successive elliptical annuli, each with the center, ellipticity, and position angle of the B-band 25 mag arcsec.
−2 isophote. The radius of each annulus was taken to be √ ab where a and b are the semi-major and semi-minor axes of the ellipse half way in between the boundaries of the annulus. The radius of the inner most annulus was chosen to be half of the typical FWHM of the seeing (1.5 arcsec.); the outer radius was set to approximately twice the isophotal radius. The spacing between successive pairs of annuli was set to be 1.1 times larger than the spacing for the previous annuli to maintain a nearly constant signal to noise ratio.
The resulting B and R profiles were simultaneously fit with an exponential profile for all radii where the B-band surface brightness was between 0.3 and 2.472 mag above the 1σ limiting isophote (i. e. two disk scale lengths for a pure exponential disk). A standard weighted, nonlinear least-squares fitting routine was used to perform the fits and to obtain uncertainties in the derived quantities, namely the central disk surface brightness values, µ o,B and µ o,R , and the disk scale length, h. The median error is approximately 0.07 mag. for the central surface brightness values and 2.5% for the scale lengths. Examples of measured profiles and disk fits are displayed in Fig. 4 . From these examples, it can be seen that the above procedure underestimates the true surface brightness of bars or bulges that do not have the same ellipticity and/or orientation as the the disks that contain them. However, the measured surface brightness values for the disk components are more relavent for deriving properties for these objects (e. g. disk scale lengths, central surface brightness values, extrapolated fluxes) and many of the objects have no discernible central component.
The disk fits were used to obtain total extrapolated fluxes in both bands. Uncertainties were computed for these extrapolated values using the errors for the measured fluxes and those for the disk profile parameters; the typical error is ∼0.1 mag. The B-band profile was then interpolated to find the radius that contained half of this total extrapolated flux; this was taken to be the effective radius, r e . The B-R color within r e and the B and R surface brightness values at r e were then measured. The error in these quantities was estimated for each galaxy in the following way. The half-light radius was determined for 100 different values of B T ranging from B T −2·σ B T to B T +2·σ B T , where σ B T is the computed error in the extrapolated B-band magnitude. For each new value of r e , the color and surface brightness values were measured and a weight was computed using the corresponding total B-band flux and a Gaussian function with a mean equal to the measured value for B T and a standard deviation equal to σ B T . For each of these quantities, a weighted mean was then computed, and the error for each quantity was then taken to be the weighted standard deviation about the mean. The typical values for the error in r e , µ e , and (B − R) e are approximately 10, 20, and 12% respectively. All surface photometry parameters are listed in Table 5 .; all fluxes and surface brightness values in Table 5 are corrected for Galactic extinction using E(B-V) values obtained from NED and E(B-V) to A f ilter conversion factors from Schlegel et al. (1998) .
To check our broad-band photometry, we use the catalog of galaxy photoelectric photometry compiled by Prugniel & Heraudeau (1998) . In that catalog, 20 of our galaxies have B-band magnitudes reported; 9 have R-band fluxes. The catalog also reports the size of the circular aperture used for each measurement. To properly compare our measurements, we measured the fluxes from our calibrated B and R images using the same size circular apertures; the center of each aperture was chosen to be the center of the best fitting ellipse for each galaxy's 25 mag. arcsec.
−2 isophote. The results are plotted in Fig. 2 . In general, our B-band fluxes are in agreement (the median deviation is ∼0.13 mag). The most notable discrepancy involves IC2554 for which our measured flux is about 1.2 mag. fainter than the published value. The discrepancy is most likely due to the fact that the images for this galaxy were taken during intermittent cloudy conditions. However, it should be noted that fluxes for two other galaxies that were imaged in similar conditions agree quite well with the values from the literature. In general, the B-R colors we have measured for our galaxies agree with the published values within 2σ (median deviation of ∼0.05 mag.).
Hα Fluxes and Equivalent Widths
The Hα flux for each object was computed using the calibrated Hα isophotal magnitude and the appropriate filter transmission curve according to the following,
where F l is in units of ergs s −1 cm −2Å −1 , T Hα is the transmission of the Hα filter, m Hα is the isophotal magnitude measured from the calibrated continuum subtracted Hα image, and λ l is the location of the Hα emission line (=6563Å·(1+z)) determined using the redshift measured from the HiPASS 21 cm data.
To remove the the effects of contamination from [NII] emission and internal extinction, data for the Nearby Field Galaxy Survey (NFGS) of Jansen (2000) was used to derive relations between R-band luminosity and [NII]/Hα and the internal extinction at Hα, A(Hα) int (for more details on the NFGS, see Sec. 4.1). Using a linear least squares fit, the measured ratios of [NII] to Hα reported by Jansen (2000) yielded the following relation,
where M R is the absolute magnitude in the R-band. The total amount of extinction for each NFGS galaxy with a measured Hβ flux was computed using the values for the ratio of Hα to Hβ measured by Jansen (2000), an assumed intrinsic ratio of
Hα Hβ
=2.85 (for case B recombination and T=10
4 K (Osterbrock 1989) ), the extinction curve of O'Donnell (1994), and R V =3.1. A value for E(B-V) obtained from NED for each of these galaxies was then used to compute the Galactic extinction at Hα according to the same extinction law; this was subtracted from the total extinction computed using the Balmer decrement to generate a value for A(Hα) int . These values were used with a linear least squares fitting routine to obtain the following,
Given that the NFGS spans approximately the same range in luminosity as our HiPASS sample (see Fig. 9 ), these relations were deemed adequate for correcting the Hα fluxes for our HiPASS galaxies. The Hα fluxes for the HiPASS galaxies were also corrected for Galactic extinction using E(B-V) values from NED, the extinction curve of O'Donnell (1994) , and R V =3.1.
The median error in these fluxes due to the photometry (i. e. not including the uncertainty in the above mentioned corrections) is ∼13%. The Hα fluxes, corrected using the equations above, are reported in Table 6 . For the determination of the Hα equivalent widths, the continuum flux was assumed to be constant across the line. The mean monochromatic continuum flux was determined by measuring the fluxes from the calibrated Hα and Hα continuum subtracted images and taking the difference between the two. The Hα emission line equivalent width was then taken to be the integrated line flux corrected for [NII] contamination divided by this mean monochromatic continuum flux. These values are also listed in Table 6 .
Three of our galaxies (NGC1313, NGC2442, and NGC5068) have Hα fluxes reported in Ryder & Dopita (1994) . The fluxes for these galaxies were corrected for contamination from [NII] emission by Ryder & Dopita (1994) using the typical ratios for [NII]/Hα for spirals of 0.33 and for Sm and later galaxies of 0.053 reported in Kennicutt (1983) . Ryder & Dopita (1994) also corrected the fluxes for 1.1 mag of internal extinction as recommended by Kennicutt (1983) and for Galactic extinction assuming A Hα = 0.64A B . An Hα flux for M83 that was obtained from narrow-band photometry and corrected for [NII] contamination and Galactic extinction was also taken from Bell & Kennicutt (2001) ; an extra correction for 1.1 mag of internal extinction was applied to this published flux for M83. Uncorrected narrow-band fluxes were also obtained for three of our objects (NGC1511, NGC6300, and NGC7098) from Crocker, Baugus, & Buta (1996) . We compare our uncorrected Hα+ [NII] fluxes with these published values in the lower right panel of Fig. 2 . Again, the fluxes agree within 2σ with one obvious exception, NGC7098. Examination of the Hα continuum subtracted image for this galaxy displayed in Crocker, Baugus, & Buta (1996) along with the reported ratio of the Hii region to total Hα flux revealed that there may be a significant discrepancy between our continuum subtraction and that performed by Crocker, Baugus, & Buta (1996) . The value reported by the authors for this ratio is 76% whereas an estimate from our continuum subtracted image places the fraction at less than 20%. Therefore, the discrepancy in flux most likely arises from a difference in continuum subtraction, not calibration. It should be noted, however, that fluxes from the other two galaxies in our sample that were observed by Crocker, Baugus, & Buta (1996) are in good agreement and that the continuum subtraction procedure used for those objects was identical to that used for NGC7098.
Results and Discussion
Comparison Samples
As an optically selected comparison sample, we have chosen the Nearby Field Galaxy Survey (NFGS) of Jansen (2000) . This is a spectrophotometric sample of 198 galaxies from the CfA redshift survey (Huchra et al. 1983 ) that spans a wide range in both luminosity and morphology. The survey area is that of the CfA survey, two circular regions centered on the north and south Galactic poles with radii of 50
• and 60
• respectively, except that galaxies within 6
• of the center of the Virgo cluster out to V R ≤2000 km s −1 were not included. The sample was chosen from a magnitude limited subsample of 1006 galaxies that excluded galaxies with V LG >10 −0.19−0.2Mz where V LG is the radial velocity relative to the Local Group and M z is the absolute photographic B magnitude from the Zwicky catalog. Within this subsample, the galaxies were binned in M z . Within each bin, the galaxies were sorted by morphology and ever Nth galaxy was selected from each bin where N is the ratio of the number of galaxies in the bin to the desired number. For each bin, the desired number was chosen based on the local galaxy luminosity function. The maximum radial velocity for the resulting sample of 198 galaxies is ∼11,000 km s −1 (only four galaxies are beyond this limit). Optical spectra and UBR images were obtained by Jansen (2000) for all 198 galaxies. Jansen (2000) also measured equivalent widths for all detected emission lines and performed surface UBR photometry. Jansen (2000) used a procedure nearly identical to the one described in Sec. 3.1 to obtain extrapolated total fluxes and effective radii from all measure surface brightness profiles. To obtain disk parameters and R-band extrapolated fluxes, we applied our procedure to the profiles made publicly available 3 by Jansen (2000); we calculate values for B T , r e , and (B-R) e that are in excellent agreement (∼1% deviation) with those reported by Jansen (2000) . A follow-up paper by Kewley et al. (2002) on the comparison between Hα and IR derived SFRs contains calibrated Hα fluxes for 93 NFGS galaxies that were matched with IRAS sources. These fluxes were used to calculate SFRs which we compare with those for the HiPASS galaxies. Fluxes at 21 cm were obtained for 87 NFGS galaxies from the RC3 catalog for evaluation of their gas content.
We also compare the gas content as a function of optical properties for the HiPASS galaxies to the results of a study performed by Schombert etal. (2001) . The purpose of their study was to explore whether or not the trends observed among "normal" spirals extended to LSB dwarfs. The data for "normal" spirals was take from samples of Courteau (1996) and de Jong (1996) . The LSB dwarfs were chosen from the Second Palomar Sky Survey plates and observed at 21 cm with the Arecibo 305 m telescope out to a radial velocity of 8120 km s −1 and in the optical with the Hiltner 2.4 m telescope located at Michigan-Dartmouth-MIT (MDM) Observatory. Fig. 5 shows that as suspected, the HiPASS sample contains a much higher fraction of late-type disks than the optically selected NFGS. Fig. 6 demonstrates that for both samples, disk colors calculated with the extrapolated central surface brightness values, µ o , derived from the exponential fits are bluer that the (B-R) e colors for the majority of the galaxies in both samples (∼70% for both). However, Fig. 7 shows that the NFGS galaxies deviate from the relations between r e and disk scale length, h, and µ e and µ o expected for a pure exponential disk to a significantly larger degree than the HiPASS galaxies.
Overall Properties
The optical and Hi properties of the HiPASS sample are displayed in Fig. 8, 9 , and 10 along with similar histograms for the NFGS. All distance dependent quantities were calculated using h=0.70 and radial velocities that were corrected to the rest frame of the Local Group according to V LG =V R +∆V V irgo +300cos(b)sin(l) (Jansen 2000) , where ∆V V irgo is the correction applied to the observed radial velocity, V R , for Virgo-centric infall. The histograms indicate that the HiPASS sample contains a higher fraction of bluer, more LSB galaxies than the NFGS sample. A Kolmogorov-Smirnov (K-S) test was performed on each pair of histograms, the results of which are listed in Table 7 . For the majority of the properties explored, the probability that the histograms for the two samples come from the same parent distribution are low. This is not surprising since the NFGS was chosen to span a wide range in galaxy types. However, the probabilities for surface brightness at the effective radius and color indexes are orders of magnitude lower than those for the other histogram pairs. The fact that edge-on galaxies were excluded from the HiPASS sample may contribute to the large discrepancy in the color histograms (the probability from the K-S test is ∼ 10 −10 ). However, Fig. 11 demonstrates that for all values of inclination (or ellipticity), the HiPASS galaxies are preferentially bluer and that the more highly inclined NFGS galaxies are not significantly redder than the rest of the sample. Therefore, the effect of excluding edge-on galaxies on the difference in color distributions is likely minimal.
To test how the higher fraction of elliptical and lenticular galaxies contained within the NFGS effects these results, the K-S tests were run again using only Sa or later type galaxies. These values are also listed in Table 7 . It can be seen that extremely low probability for the distributions of color is most likely caused by early-type galaxies, as the probability for spirals is about 4.5 orders of magnitude higher. However, the probability is still ∼10 −6 . The exclusion of early-type galaxies increases the probability that the two surface brightness distributions come from the same parent distribution by a factor of about 10. But, again, the probability is still quite low (∼10 −4 ). This implies that a galaxy sample similarly selected to cover a larger variety of morphologies from a parent sample taken from an Hi survey may contain a higher fraction of bluer, lower surface brightness galaxies than if the parent sample was taken from an optical catalog.
The Hi and optical properties of the HiPASS sample do not exactly match those of the dwarfs in the survey of Schombert et al. (2001) . Their sample exhibits a slightly different trend between gas-to-light ratio and central surface brightness and absolute magnitude than the spiral galaxies in the survey of de Jong (1996) . The HiPASS galaxies, however, continue along the same trends as the NFGS galaxies with a similar amount of scatter (see Fig. 12 ).
Star Formation Properties
For the calculation of the SFRs, the Hα luminosities were determined using the corrected Hα fluxes from the isophotal photometry measurements, the corrected radial velocities, and h=0.70. From Kennicutt, Tamblyn, & Congdon (1994) , the total SFR is given by
SFRs were computed for the IRAS galaxies contained within the NFGS using the calibrated Hα fluxes reported by Kewley etal. (2002) , the corrected radial velocities reported by Jansen (2000) , and h=0.70. These Hα fluxes were corrected for extinction using the Hα to Hβ flux ratios measured by Jansen (2000) , the extinction curve of O'Donnell (1994) , and R V =3.1 so that the distribution of these SFRs could be directly compared with the distribution of the SFRs computed for the HiPASS galaxies. It was found that most of the SFRs for the HiPASS sample were ∼0.01 to 10 M ⊙ yr −1 with a median value less than 1 M ⊙ yr −1 (see Fig. 9 ). This is typical for LSB and dwarf galaxies (Mihos et al. 1999 ). The NFGS sample has a higher fraction of galaxies with SFRs larger than 1 M ⊙ yr −1 while missing many of the galaxies with SFRs<0.03 M ⊙ yr −1 that appear in the HiPASS sample.
The possible star formation histories for the galaxies can be explored by plotting their colors versus both their Hα equivalent widths and their SFRs per unit Hi mass. Fig. 13 demonstrates that the HiPASS galaxies roughly follow the same trend between equivalent width and B-R color as the bluest NFGS galaxies with a slightly higher fraction of lower equivalent width galaxies. Plotted with the data are model values generated with the PE-GASE (Fioc & Rocca-Volmerange 1997 ) population synthesis code for three different star formation scenarios:
where Ψ is the SFR per unit galaxy mass (i. e. the combined mass of stars and gas), τ is an e-folding time scale, and f g is the gas mass fraction. For all models, solar metallicity was used and the IMF applied was that used by Kennicutt (1983) . For the exponentially decreasing SFR scenario, e-folding times of 1, 5, and 10 Gyr were used; the initial star formation rates per galaxy mass were set to τ −1 and 2·τ −1 . For Ψ • = 2 · τ −1 , the star formation was forced to cease at 1.2, 1.8, and 8.9 Gyr for the three e-folding times used because the gas was completely consumed by these times. For both the constant SFR and Schmidt Law scenarios, three different initial SFRs were used (referred to as low, medium, and high in Fig. 13 and 14) . For both scenarios, the initial SFRs were chosen to reproduce the observed range in SFR per unit Hi mass.
The Hα equivalent widths produced by all of the models will most likely overestimate what is observed given that the extinction of nebular Hα emission, A Hα , tends to be higher than that for the stellar population at 6563Å, A 6563 . Calzetti (2001) reports that for a typical spiral galaxy, the difference between these two values is about 0.5 mag; this implies that the observed equivalent widths will be lower by a factor of about 1.6. To reproduce this effect within the models, the model Hα equivalent widths were multiplied by a factor of 0.63. Model curves for each of the models for ages spanning 5 to 20 Gyr are plotted with the data in Fig. 13 and 14 . Fig. 14 shows that there is no clear trend between SFR per unit Hi mass and color, but the range of values can be used to further check the models. Model values for the gas-to-light ratios were computed assuming M H = 0.7 · M gas and no molecular gas. It is immediately apparent that the exponentially decreasing models with lower initial SFRs cannot explain what is observed; the higher initial SFR models need to be included for this scenario to be able to explain the redder galaxies with high values of SFR per unit Hi mass. Again, the constant SFR models cannot explain the redder galaxies; the Schmidt Law models are able to reproduce the observed range in parameter space inhabited by the galaxies. As may be expected, all the models indicate that there is a rough correlation between color and mean age with redder galaxies being older than bluer ones.
Given that the observed trend between the mean SFR surface density and mean gas column density in star forming galaxies that the Schmidt Law models are based on has been observed to hold over five to six orders of magnitude (Kennicutt 1998) and that they are able to reproduce the observed typical Hα equivalent width and range of SFRs per unit Hi mass at any given color, the Schmidt Law models were used to estimate a mean age for the stellar population in each galaxy. Two additional Schmidt Law models were run to more fully cover the observed parameter space for color and SFR per unit Hi mass, one with an initial SFR in between the low and medium initial SFR models and one with an initial SFR in between the medium and high initial SFR models for ages from 5 to 20 Gyr.
To explore the effect of metallicity on the ages computed with these models, all five were run with five different metallicities, Z=0.002, 0.004, 0.01, 0.02, and 0.04. The resulting five grids of models, one for each value of Z, were interpolated to obtain a mean age for each galaxy at each metallicity using the galaxy's color and SFR per unit Hi mass. As a check, a model prediction for the Hα equivalent width was obtained from each interpolated model and multiplied by 0.63 as described above. These were compared to the observed values, and it was found that the agreement between the observed and predicted values was similar for all metallicities; for both samples, the mean deviation was ∼0 and the rms deviation was ∼0.4 dex. The fact that the average deviation was nearly zero implies that the model ages on average provide a good prediction of the Hα equivalent width for a given metallicity. However, the fact that the model values were typically higher or lower than what was observed by a factor of about 2.5 implies that no one metallicity can explain all of the data well for each sample.
The median ages for the HiPASS galaxies using the five model grids were 5.2, 4.7, 3.6, 2.9, and 2.5 Gyr respectively; the median values for the NFGS galaxies that had both measured SFRs and Hi masses were 8.6, 7.6, 7.1, 5.8, and 4.5 Gyr. For both samples, the rms deviation about the median values for the calculated ages were roughly constant from one model grid to the next. For the HiPASS sample, the deviation was about 3.2 Gyr, and the rms deviation was about 4.5 Gyr for the NFGS galaxies. From these results, it can be seen that the difference in color and SFR per unit Hi mass between the two samples can be explained solely by a difference in metallicity only if the typical abundance is between Z ⊙ for the HiPASS sample and between 1 and 2Z ⊙ for the NFGS galaxies. This particular scenario is unlikely given that even though LSB galaxies have been observed to have lower gas phase abundances (McGaugh 1994) , there is no observational evidence that the typical metallicity for local LSB galaxies is as lower than 1 5 Z ⊙ . Some difference in typical mean age must then be invoked to explain the discrepancy in color.
It should be noted, however, that no attempt was made to account for the effect of internal reddening on the (B-R) colors; such reddening would cause the ages to be overestimated. For example, including a correction for an extra 0.5 mag of extinction in the B-band (E(B-V)≈0.12) for each of the HiPASS galaxies reduces the median ages obtained from the five model grids by about 1 to 2 Gyr. It should also be noted that conclusions based on these results hinge on the assumption that all the galaxies have the same IMF that is constant with time. Overall, these results imply that on average, the HiPASS galaxies have formed the bulk of their stars more recently than the redder NFGS galaxies but that the star formation histories for most of the HiPASS galaxies are quite similar to the bluest NFGS galaxies. However, there is a small group of blue galaxies within the HiPASS sample with Hα equivalent widths that are lower than is expected (log W Hα less than ∼1) for their colors that does not appear within the NFGS.
The PEGASE models were also used in the calculation of the gas mass fractions for the galaxies. All of the models run produce values that follow a similar trend between B-R color and stellar mass-to-light ratio, Υ * . The trend is well approximated by log(Υ * B )=1.41(B-R)-1.55. The distributions of gas mass fractions for the samples are plotted in Fig. 10. 
Surface Brightness and Number, Luminosity, and SFR Densities
The effect of any surface brightness bias on the measured value of the number, luminosity, and SFR densities can be explored by computing the values as functions of surface brightness for the HiPASS sample. All but four of the HiPASS galaxies have Hi masses that would make them detectable within HiPASS at or beyond our radial velocity limit of 2500 km s −1 for h=0.70. Of these four, two are below the 3σ detection limit of 40 mJy; the four galaxies have a wide range of surface brightness values. Therefore, we have taken the HiPASS sample to be volume limited for calculating the number, luminosity, and SFR densities as functions of surface brightness while including a correction factor of 132 69 to account for the galaxies that met the selection criteria but were not imaged.
Given the somewhat complex selection criteria used for the NFGS, computing these densities as functions of µ e for that sample would be difficult. The larger volume covered by the NFGS would also reduce the usefulness of any direct comparison of these quantities between the NFGS and the HiPASS sample. We therefore asses the degree to which the surface brightness bias may effect the measured number, luminosity, and SFR densities by exploiting the difference in the surface brightness coverage between these two samples. To do this, we compute the mean and standard deviation for the distributions for µ e for both the entire NFGS and for the IRAS galaxies contained within the NFGS for which SFRs have been measured. The mean ±2σ for the the NFGS are displayed in Fig. 15 along with µ e versus number and luminosity densities for the HiPASS sample; similar values for the NFGS/IRAS galaxies are displayed with the HiPASS sample values for µ e versus SFR density. For the three µ e bins that are more than 2σ fainter than the mean for the NFGS, the total number and luminosity density was calculated and compared with the total values for all the bins. It was found that 14±5.0(1σ)% of the total number density is contained within these three bins. The bins contain a much smaller fraction of the total luminosity density; the value ranges from 0.5±0.2(1σ)% if the isophotal fluxes are used and 0.8±0.3(1σ)% if the total extrapolated fluxes are used. Four surface brightness bins are more than 2σ fainter than the mean for the NFGS/IRAS galaxies. It was found that 3.9±1.6(1σ)% of the total SFR density is contained within these bins.
Conclusions
The Surface Brightness Bias
The existence of a bias toward higher surface brightness disks in flux limited optical catalogs is clearly illustrated by the comparison of properties of the HiPASS and NFGS samples. Nearly 25% of the galaxies in the HiPASS sample, which was chosen from the HiPASS catalog purely by declination and radial velocity, have half-light surface brightness values ≥24. Only about 3.6% of the optically selected NFGS galaxies have values that lie beyond this limit; this value increases slightly to 4.4% if only spiral galaxies are considered. The existence of this bias has been known and examined for quite some time (e. g. Disney 1976; Bothun, Impey, & McGaugh 1997) . However, the degree to which this bias effects our knowledge of the properties of the local galaxy population is largely dependent on the properties of interest. Zwaan, Briggs, & Sprayberry (2001) have demonstrated that for a sample of galaxies similar to the HiPASS sample taken from the Arecibo Hi Strip Survey (AHiSS), the luminosity function is very similar to those found for optical samples. Other authors (e. g. Brown et al. 2001) have confirmed that the inclusion of LSB disks in optically selected samples changes the inferred luminosity function very little. Our results are in agreement with this conclusion as Fig. 15 implies that a sample biased toward higher surface brightness galaxies will miss less than 1% of the total local luminosity density.
The Galaxy Luminosity Function
However, it should be noted that Fig. 15 also indicates that the degree to which LSB galaxies contribute to the local galaxy LF depends greatly on how their luminosities are measured. Given that the central surface brightness values for these objects are quite low, it is easy to miss a significant portion of the light emitted by these objects. For example, for a galaxy with µ B,• =24, if the galaxy is approximated with a pure exponential disk, the total flux can be up to a factor of three times larger than the isophotal flux depending on the scale length of the disk. This is seen most prominently in the lowest surface brightness bin in the middle panel of Fig. 15 ; for this bin, the luminosity density calculated using the total extrapolated fluxes is about 30 times greater than that calculated using the isophotal luminosities. Fig. 15 indicates that LSB galaxies can contribute a small amount to the total local star formation that may be missed by optical surveys but that also appears to be overlooked by IR surveys such as the one performed by IRAS. This is mainly caused by the moderate sensitivity of the IRAS survey (∼0.6 Jy at 60 µm (Saunders et al. 1995) ), but still reflects the fact that the optimal wavelength regime in which to search for these objects is most likely the radio at rest frame 21 cm. Based on Fig. 15 , the exclusion of these galaxies from samples selected in the optical (or IR) used to calculate the local SFR may miss up to 3 to 4% of the total amount of star formation.
Star Formation in the Local Universe
It is also clear that the HiPASS sample contains a higher fraction of bluer galaxies that have high Hα equivalent widths, indicating that the current star formation in these galaxies is fairly high when compared to how many stars have formed in them in the past. Fig. 13 and 14 demonstrate that the colors, equivalent widths, and SFRs per unit Hi mass are what is expected for stellar populations with young mean ages; Schmidt Law models estimate the typical mean age to be about 4.0 Gyr for Z= 1 3 Z ⊙ . This is nearly 2 Gyr smaller than the median age estimated for the NFGS for solar metallicity, implying that on average, bluer more LSB galaxies that are present in lower numbers in the NFGS formed the majority of their stars more recently. The range in ages for the HiPASS sample is ∼1 Gyr smaller than that for the NFGS, implying that the majority of the star formation activity that has occurred in similar objects has taken place over a smaller range in redshift space. If it is assumed that the typical mean age for the HiPASS sample is about 4 Gyr with an rms deviation of 3.2 Gyr, then one would expect the progenitors of the blue LSB galaxies seen locally to contain few if any stars at redshifts of ∼1 or greater (i. e. look-back time greater than about 7.2 Gyr).
The authors would like to thank the NOAO TAC for allocation of observing time and the Fig. 1.- The difference in the Hα and R-band calibrations as a function of continuum subtraction scaling factor, a, and exposure times for all data calibrated with standard stars. The solid and dashed lines are the mean value for C ±2σ (see Sec. 2.2) used to compute the Hα calibration from the R-band data for galaxies imaged during the final two nights of the second observing run (see Sec. 2.2 for a more detailed discussion). The two discrete larger groups of points correspond to the two different types of Hα filters used, the 30Å Rand filters (lower group) and 75Å CTIO filters (upper group). Within each larger group, there are two smaller discrete groups; for the Rand filters, the upper group corresponds to the 657 nm filter and the lower group corresponds to the 660 and 661 nm filters; for the CTIO filters, the upper group corresponds to the calibration for the first observing run and the lower group corresponds to the calibration for the second run. .2); the open box is M83; the error bars represent the 1σ errors in the photometry. In the lower right panel, the point that deviates from the published value by 0.85 dex is discussed in Sec. 3.2. Fig. 3. -B-band image of ESO004-G017, an Sm galaxy, with contours drawn for different isophotes; the surface brightness of each isophote is given in mag arcsecond −2 . Note that there are three discrete 23.5 mag arcsecond −2 isophotes caused by irregularly distributed Hii regions; the 24 mag arcsecond −2 isophote is broken up into distinct components as well. The displayed error bars are the median 1σ errors for the HiPASS galaxies. The lines in both panels represent the relations expected for pure exponential disks; the HiPASS galaxies follow these trends well whereas the NFGS galaxies do not. Fig. 8.- The properties of the HiPASS sample pertaining to the distribution of stellar light (surface brightness at the half-light radius, µ e , central disk surface brightness, µ o , half-light radius, r e , and disk scale length, h) along with similar histograms for the NFGS galaxies; the solid and dashed lines represent B-band (effective radius) and R-band (disk scale length) data respectively; distance dependent quantities are computed with h=0.70. Fig. 9 .-The properties concerning the stellar content (color at the effective radius, (B-R) e , total extrapolated absolute magnitude, M T , and star formation rate, SFR) of the HiPASS sample along with similar histograms for the NFGS galaxies; the solid and dashed lines represent B-band and R-band data respectively; distance dependent quantities are computed with h=0.70. Fig. 10 .-The properties concerning the gas content (Hi mass, M HI , gas-to-light ratio, M HI /L, and gas-mass-fraction, f g ) of the HiPASS sample along with similar histograms for the NFGS galaxies; the solid and dashed lines represent B-band and R-band data respectively; distance dependent quantities are computed with h=0.70. ) versus (B-R) e color. NFGS galaxies are represented by ×'s; closed boxes represent HiPASS galaxies; open circles represent HiPASS galaxies for which the calibration is questionable; the open box is M83. The mean values for (B-R) e for bins in ellipticity are plotted with the data; stars represent the NFGS galaxies; closed circles represent the HiPASS galaxies. Fig. 12. -The R-band gas-to-light ratio as a function of surface brightness at the effective radius and absolute magnitude. The solid lines are linear least-squares fits to the data. NFGS galaxies are represented by ×'s; closed boxes represent HiPASS galaxies; open circles represent HiPASS galaxies for which the calibration is questionable; the open box is M83. The displayed error bars are the median 1σ errors for the HiPASS galaxies. −1 where M gal is the combined mass of stars and gas; τ refers to the e-folding time for the exponential models (i. e. τ Ψ • gives the total amount of mas formed at t→ ∞). See Sec. 4.3 for a detailed discussion of the model curves plotted. NFGS galaxies are represented by ×'s; closed boxes represent HiPASS galaxies; open circles represent HiPASS galaxies for which the calibration is questionable; the open box is M83. The displayed error bars are the median 1σ errors for the HiPASS galaxies. a See section 2 for more detailed descriptions of these observing runs b The stars used as B and R standards as they are identified in Landolt (1992) c The stars used as standards for the Hα observations as they are identified in Stone & Baldwin (1983) and Baldwin & Stone (1984) Table 2 b Same as in Table 1 c The extinction coefficient through the filter in column (2) (±1σ) d The transformation coefficient through the filter in column (2) (±1σ) e The zero point through the filter in column (2) (±1σ) Note. -The images for any galaxy with a * by its name were most likely taken through clouds (the same notation is used in Tables 5 and 6 ) and the values listed should be taken as estimates only. For galaxies marked by a †, the data are for the 26 mag. arcsec. −2 isophote. Note. -All colors and central surface brightnesses were corrected for Galactic extinction using E(B-V) values quoted in the NASA/IPAC Extragalactic Database (NED) and E(B-V) to A ν conversion factors provided by Schlegel et al. (1998) . e Integrated 21 cm flux f B-band gas-to-light ratio (corrected for Galactic extinction)
g R-band gas-to-light ratio (corrected for Galactic extinction)
h Measured radial velocity i Radial velocity corrected for Virgo-centric infall relative to the rest frame of the Local Group
Note. -The Hα flux for any galaxy with a ⋆ by its name was calibrated using the R-band flux. a K-S test P value using all galaxy types b K-S test P value using only spiral galaxies
